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patients are ^ used ,n ^^^ f J i ^ K ^SS^ST nS'aSn complexes, 
routine use depending on wc i , . fixation - of complement oy <* r antiDO oV to the 

, 5 An inherent J ^ 

responses, unrelated to th^ 

employed. Positive « u £ prevents any rapid ^"^"^^n test kits are used, 

during the pro^ssion ° f 0 atie^ prior to the particular disease w ^".^Hlciently simple for a 
never available for that patient p syste m. were available wh ten we ^ gnd 

20 This would only become pass We ^ or g health center as part o1 ^rout wh jch 

physician to be earned ouunhj P"£J» tQ be abl t0 estab is bas ^^^^ n ° eres J ng in tne future. In 
were at the same «me suffic.en uyv whjch mjght prove to be clm.^uy ' immediate clinical 

either of known current ^"'"'S concerning antibodies ^? ,c ^^ 0 7 a V S olu?ely specific, rare fortu.tous 
such a test data would be ^ 

relevance. However, since antobod.es a fortuitous ant.gen.c cross-reac ™e « ■ f an irre , e vant 

cross reactions will occur. Th.srn.ghtbedue m and *a jp^urton d ^ 

existing analytical tests of a ntig lens antibody formation. hi| , w and wr ,j cn permit e.g. the 

fortuitous cross-reactiv^es and ^eleva ^ gn(j programmab. My and wn ^ ^ . body<s 

The invention is directed to . tea kiis t ■ u Res max ,mum use ot inrorrrw fe g 

establishmentofadetaUed"^ 

own disease-surveillance system in i antige ns or i^munog obuims suiw hormones. 

tr concerns . - **- -J = '< » 

Primarily, the P^f 9 * "^J™ pre -selected array of on *.<> f «* v ° ra ' D d °' m ' aliquots of solutions or 

IS^"^^ imm uno,obu,ins on ^^S^^^t^ 

The absorbed areas of ^antige wjsor ^ respectively, contained m ^ nq espe cially 

suitable state for ^""^^^oafter drying and storing ^^^^Smmuno-assays, allthe 
serum, which has to be analyzed, also before carrying out *« d ^J nea not covered by the 

or immunoglobulins ^'"j 1 " 7 *: P upon drying and storing. soUd sup port 

reaction, and will rema ! n th s °tsent invention thus is a device ° of antige ns. and/or 

A second aspect of the present inv delimited adsorption are f 0 j^g of on e or 

containing a ^fS^Si^. * applying .aliquot* ; of •J^^ throU gh 

immunoglobulins or of both or inem < f botn 0 f them to the support oy residual 

moTe antigens or 

mechanical transfer, ^^^f $ Z a ce. By "^^^"^5 be analysed, and which 
~e«^^ 
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immunoassays, especially in the dried form, which can be stored and used long after its manufacture, is of 

particular importance. ,....«- *u 

A third aspect of the present invention is a new method for immunological analysis comprising the use 

of both the preceding devices. 

5 In a fourth aspect the invention comprises the manufacture of devices as defined above, consisting in 
applying aliquots of solutions or suspensions of one or more antigens and/or immunoglobulins, by direct 
contact to the support. . . 

Irt a fifth aspect the invention concerns the manufacture of kits, comprising the devices in the form or 
the solid supports above mentioned, together with prepared reagents and equipment for executing the 

to immunological assays. . 

The present invention is based on the finding that antigens or immunoglobulins can be applied by 
direct contact of the liquids containing them to the solid porous support so as to obtain delimited 
adsorption areas, which can be, if desired, as restricted as possible, by suitably limiting the volumes of 
liquids to be applied; that the areas so obtained 'do not spread out on the surface; and that the antigens or 

15 immunoglobulins adhere very tightly to the porous surface and can be maintained unaltered for practically 
an indeterminate time, and are suitable for reaction with antibodies or with antigens respectively in 
biological liquids, and for their detection by any of the known immunological assay methods. For example, 
when the device comprises antigens bound to a solid support, bound antibodies may be detected with the 
use of an (indicator) antibody, such as a radioactively labeled (indicator) antibody or an (indicator) antibody 

20 coupled with an enzyme giving a color reaction. By the term "indicator" a molecule which has a group 
attached to it which generates a detectable and measurable signal under specified conditions, is 

understood. . . . iL ^ . n 

It has also been found that these immunological assays can be carried out even with extremely small 
dots of antigens or immunoglobulins, without interferences between the various antigens or 

25 immunoglobulins mounted and foreign substances contained in the test liquids. This finding is certainly 
surprising when compared to the various methods for immunological assays known in the prior art, 
especially those mentioned above. It is especially surprising that the simple device and the method of its 
application according to the present invention is of very general applicability and can be used for practically 
all antigenic substances including e.g. proteins, nucleic acids, carbohydrates, lipids, and related 

30 substances, and any kind of immunoglobulins. 

The state of the art preceding this invention, apart from the finding in the article mentioned below in 
Proc. Natl. Acad. Sci. USA, which represented a decisive advance in the use of microporous sheets for the. 
performance of antibody binding assays on replicas of electro pherog rams, can be- exemplified by US 
patent No. 4,200,690 and the European patent application 27008. The US patent describes a procedure for 

35 the increasing of the binding capacity of nitrocellulose microporous supports by various complicated 
coating procedures in unawareness,of the high intrinsic binding capacity per unit area of nitrocellulose. In 
addition, a number of earlier patents, summed up in the said European patent application, describe the use 
of various kinds of geometries of plastic surfaces with convolutions, perforations, inserts, etc., to increase 
the binding capacity. Difficulties were described in the complete removal of excess reagents from such 

40 surfaces. An essential feature of this present invention is the high binding capacity of microporous sheets, 
combined with the ease of thorough washing e.g. by simply dispensing the washing fluid, e.g. with a 
plastic wash bottle, and pouring off excess reagent. 

The said European Patent Application 27008 describes a procedure for carrying out multiple 
antibody-antigen reactions by the use of coated plastic tubes and inserts, in contact with the same liquid 

45 sample. While the invention of that patent purports to be capable of multiple assays simultaneously, and 
the merits and need for such multiple assays are extensively described, only examples for two 
simultaneous assays are described and more than two could hardly be performed in practice. The key 
feature of that invention is the physical separation of the tube and the insert following the reaction, and the 
counting of bound radioactivity separately. It is obvious that the number of assays performable with that 

so invention could be increased by the use of multiple isotope techniques combined with the radio-immune 
assay, but it cannot be increased in practice for routine use, with the use of more than two isotopes, 
because of the complications of the radioactivity determinations. This would then give a maximum of 4 
simultaneous assays. The examples given are also exclusively for the use in radio-immune assays. The 
present invention, on the other hand, makes use of the high capacity per unit area combined with the high 

55 intrinsic resolution of microporous supports, to permit an unlimited increase on the number of 
simultaneous assays. Furthermore, the examples of European patent application 27008 are limited to the 
use of specific antibodies bound to the support, intended to measure the corresponding antigens. In the 
present invention the use of the system is possible with an essentially unlimited number of different 
antigens to measure their corresponding antibodies; and also the use of the support for antibodies, which 

so will then bind their corresponding specific antigens, and the use of specific reagents which will identify 
antigen-antibody complexes, such as complement components. 

in the article entitled "Electrophoretic transfer of proteins from polyacrylamide gels to nitrocellulose 
sheets: Procedure and some applications", published in Proc. Natl. Acad. Sci. USA, Vol. 76, No. 9, pp. 
4350—4354, September 1979, a procedure for the electrophoretic transfer of proteins from a gel to a 

65 microporous sheet and the detection of these proteins by immuno-assay procedures involving antibodies 
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5 p.5le W tha M ^"°"?4X*e Peking of the wXnce on th. pat of 

;„d the noo-apeoftc P'««'" s " s ,~ S preservation of bound ^'"'Sftackground edsorpt onl and 

'adsorbed non-specific ?™^ pu ^^ 
, s method could be P^cted and put o m o(J when applied to support sjmp „ cl ty 

' 5 Becauseof the .high l^?^ on the porouj^d 

of microdots of antigens tt s aifn ted< if dea ired, together witn ^ preS ent invent.on on a 

in operation. ^ mun ° g '^ U S e " he immunological analysis * »^ b ^£ e , 0 lid support along vwth the 
support if it is intended to ^^immunoglobulin, are ^P^^^e a detectable reaction which 

use of a suitable internal ^" * d^mining large number of ant bodies t previo us.y known to 

t^^^T^^^ ^^ roS^S on the devices of the 

depending on the *«*™™«°° d * bove in connexion with the array to be to^ ^ antj <, r 

The term "pre-selected used aoov ^ , that the V 601 ™** S! e inte nded immuno-assay. 

, mm ro£s s s M 

Srred but materials w.th gel structure cross r in ked or substituted 

nitric acid and carboxylic acds, mixe derivati ves. e.g. cross-linked or 

alC ° h B f Natural polymers containing nitrogen, such as prote.ns 
-rNaShydrocarbon ^ 

D Synthetic P^v^e ^ ^ 
polymers, such as polyet^ otner monomers c 

partially hydro.ysed ^Je ^ such as polyurethanes or 

terpolymers of the aDuv e t polya mides d) addition H 

poTycondensates, such as polyesters, p Y ag g or 

polyepoxides. . . n can be prepared in a suitably porous form 

E] Inorganic matenals_ which c an ^ jum< e . g . banum sulfate ; ^ Qf alumini um and/or 
carbonates of alkaline •«* ^ S s S es 0 ? a.ka.i and ^^^^SSZb. talc, kaolin, zeoh e, 

or they may be coated on* >jj°™™° lce is preferably in the form of s ieets ary witnin Wld e 

. fr^,^ 

60 limits, preferably between about 0.025 roce sses which cause covalent.linkage of 

about 15 microns. . activa ted by chemical P ro f^ se ;;.;\ nf the antigenor antibody is 

obtained, however, in general, dy 
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s mixture, with any _OTin hgvj ap p roxl mately 3 nrtnc 9 r ° u P* £ inV ention is in commerce 

mmmm 

- wmmmm 

■■ ^M^^s mm 

with immunoglobulins. The earner s jndicato r antibody. , -H«rrihNi above 

immunoglobulins which cross-react th the < ^ ^ preparQd as detcnbM above 

In the case of an immunoassay for the detection 
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ho analvzed diluted according to the expected antibody 
is e.g. incubated with the solution, for instance in the range of 2 

concentration, usually in the range J- 100 ^" 1 .^^ pensively with physiological saline to remove 
hours to overnight, at room temperature, at ^^^^ labeled, fluorescent or luminescent or 
excess unbound antibodies. The md.cator anybody ts ^f££ b|e of giving a color reaction w.th its 
conjugated with a fluorescent substance or v*th an enzyme P ^ Qf ^ gbove ngmed 

substrate. The indicator antibody is usually diluted "J . physiological saline. 
Hocking solution, incubated e g. SU^S^V^ 'eand using known indicators, 

These methods are earned out according -to ^SJ^"*^ ir ; munog |obulin can be used in 
including staphylococcal protein A. . Thus e.g. f ^ e fluororne tric method or with 

autoradiography, immunoglobulin ct ^^ a y ^^ y ^SB use of o-dianisidine in the presence of 
horseradish peroxidase for the ' e ^ m « "^Jfo^Sang a color reaction. In the case of the 

SoSa^ ^ ^ !nSO,Ub ' e ^ rema ' mn9 

immobilized at the site of form . at . ,0 "- fllliri , of a Datient such as serum, plasma, cerebrospinal flgid. 

Indicator antibody, or with a 'ZS^rXaLm antibody can also be any antibody 

current infections, IgE of allergy. anti bodies when used, may be such as can be localised or 

The enzymes coupled with the ltv ^^ b ^; e9 Znt. fluorescent product or a product with 
quantitated by its formation of a rad.oact ve, wmmescem^ r tsjd / the ^le range, the only 

Characteristic ^^^jf^^SZ Action produc remains localized at the site of the 
requirement being that *e detecting rea^en or reason p ^ antjgen _ antibod ^ complex >t 

antigen-antibody complex When "^"J 1 ^ ways , or be detected in its turn by a speaf.c 

rnSir P ™ 

The devices of the present invention may be iyv the ^rnortne £ be dried and store d 

sheets, as obtained directly «^ -P*" 8 *™ ?,f 'aJSKd In a dehydrated state. The devices of the 
indefinitely at ambient temperature provided ** ^.^^^Sained after incubation with proteins for the 
invention may. however, preferably be in ' ^ f or ° more A |so in this case the support, when 

containing the antigens -ndtor unmuiKjh by ' J'jJ^Jfc? jnstan P ce serU m or plasma of an animal or 
(second device), is immersed in *e "iquid to be an «V» • dHuted solution or suspension of an 

human patient or person in rou . tt 7,^"* "^SS of the animal species of the liquid to be analyzed for 
indicator antibody directed aga.nst mmuno 9'^ u '' n ^ n 0 " ma ^ OUD | e d antibody where the enzyme reaction 
Jstance anti-human immunoglobulins, such as £ enzy™ ^RiVZd the preferr ed reaction 

product is insoluble. The last step is the ^^lizat.on of » are sufficiently 

use ixsz^ESi ssp the ^^2e^ tsrxssss- 

necessary. The support can be ^f^ a ^^\ s ^ op6on a for other antigens, without being 
Baking is necessary for the case of nucleic i ^ds, i and it * °n Y P obtaine d by direct application of 

deleterious In one particular aspect of the invention, therefore^ m jd anti g en s are included as part 

an ant gen! are baked before further P[° cess .'"9' ^ 60° to about 1 20", 

of the program. Baking is conveniently -earned out '"f t o ^ b out 1 2 hours, e.g. for one hour. It is 
preferably at about 80° for a time ^^1™^^™™ to nitrocellulose under such conditions. It 
known from the state of the art that denatu ^ nucleu: aads bind to ^ nQr tngt any 

could not be anticipated that native DMA would la rtso ™££ n condi tions of the antibody assay, 
nucleic acids would remain bound and ""^9^4,^^ *f h |^w kits of .the invention is-asfollows: 
The basic procedure for carrying out an ™™ n ™*?™ 8 ™5d support as described above. There are 
The device is constructed bv 'the application^ of ^Jfl 8 ^ 8 ^ 0 $ 0M antigen has been applied and 
basically two variants, the "Single dot ^^J^^ 1 ^^^^ aMbo d^ and the "Multiple dot 
samples are to be screened for he presence o f the cwrespon g . qs |fl me ,. Mu|tiple dot 

method", when more than one antigens are applied to_ te* one or nitrocellu , ose sh 'eet, can be 

method" the arrangement of antigens on the ^ out. If the final arrangement is to be a 

one dimensional or two dimensional, as has already been poime 
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„„.i.H as a series of parallel lines and an internal standard series 

40'C, and then dried. The test support :can be J 0 ^ 0 ?"" rf «£ e an tigens. The strips can be asthin as s 
off individual test strips e.g. perpendicular to the > ™» °£ the ^ test , all reagents can be readrty 
P ? a «cable,bu^ 

stored in a lyophilized form in suitable aliquots j r «: solution . Dilution factors in the range of 1 .iou, 
• Jum^H hv a suitable factor in saline containing blocking soiuuo d solutions , for example, 

wmmmmm 

equipment can also measure «"^f nc ll" a |so be quantised by such equipment. f a 

fluorogenic substrate of an enzyme, it can ■ also, d J ies with an int ernal fV^dard of e 9 a 

When the titer is determined with the " ^™ I JL 8 unitis the fraction of total immunoglobulin 

A) Single dot method: 0 sneet of nitrocellulose with less than 4 mm 

(11 1 Sheet preparation. A rectangular grid is drawn °" a . . d , Mil |ipore Corporation). The 

sides orfn?rocellSlosesheetwitha3x3mmgr.dalrea^ J Forthe following 

sheet'S washed with distilled water for 5 minutes •^J^^^Tt^ washing is not always necessary, 
optr ions the sheet should be manipulated w th blun J^JJ^™, on „ placed into each squan. The 
(2) Dotting. When the filter is dry. a small drop or an a , Q m ^ ml is SVJIt able, for a less 

cJentratLw'il. vary from antiger '^ 8 ^^'£SSSJ It is often favorable to dry jh. M£ 
complex mixture the concentration «" J,^^^ 

thoroughly at this stage as dry. ng can stabilize the Din o.ng ure witnout any , oss 0 f activity. The 

wrtiqen dotted sheet may be stored dry ,ndefi "^5o ul mlcropipetting device is convenient, alternately 

aoat may be 1-10%). U may somehmes be necessary «j minuto s to 2 hours at between ambient 

ISIL 30 ££3 »<To * sto^ <or an ,nde«e «me rtM* 1~ - 

temperature and 40 . The miers ^ w h . Pasteur 

pip,.*, cached .o a ''^ '^SKT™. ln.ub«ion «m. win v atV ftom a^odv to 

well is easily sufficient, but hair as mu 
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^d, For ntos. opposes *-4 ^"J»^^^JSSl?a^ " " 

ten times more sensitivity. AiUbody « ut "> ns s , h rf U £ m , h Twells « g. poured out. end the support is 

peroxidase conjugated anti-'-primarv -spec es ' ^^^''wSSSJ. the primary antibody was raised 
the "primary species" being that of the antibody ^to b ^f,' ^ n ; ' f ^ 0 ' m N ordic Laboratories, Tillburg, 
in mouse, either peroxidase conjugated ^^S^3^0m^l»^.^imBar^ 
Netherlands, or rabbit anti-mouse IgG leg. ^^^^fi^ (indicator) antibodies, e.g. also from 
or human sera to be analyzed ° f antibodies, class specific 

isasas s^^^p^^ - »- ° f antibody ' but 1/10Q0 of 

. antibody liquid in blocking ^^^S^tn^ here for the removal of the second antibody. 
(7) The washing as described ^'JfifrS Sdtanl5dine or 3,3-diaminobenzidine can be used as 
(8| Development. 4-Chloro-1-naphthol (Merck) o d.anisuime . } st0 ck solut.cn in 

chromogenic substrates for the Perox'dase 4-Chloro-^ ^ ^^jge^ed. Just before use it should 
b^t^ 

the support is washed with ^^^XeLunted with rubber cement as used for photographic 
JiTSS they should be stored in the dark. 

the grid and the blocking is P"*""* f" S r^^ft TO and a suitable number of strips is cut off at 
and stored as such. Before use. the sheel ' « ™^ ™ rt a ins one of each of the antigens. The strips i are 
right angles to the rows of antigens, so that. ach strip factured bv Dyna tech (A lexandna 

placed into 1-1 .5 ml of serum d.lut,ons in troughs °^ Pla« ^ dime nsions as microliter plates and 
Virginia) "Disposable Reservoir Inserts . These have tnes ame ft g Qr 12 

mSfpetting'devices (e.g. Rnpipette "^bou^on .lOcmlorjB 

samples simultaneously. For the 8 channel insert up to 32 *tw > 9 regt js thrQwn QUt Tn 



also used. 



C) Quantitation - etanHa rd series of either pure immunoglobulin or with whole serum 

This is done with an internal f andard xT" color intensity is matched against that of one of 

containing a known amount of total ™<"™£°» ^"'SJ^ dev ice. Measurement of the 
the standards either by eye, or s ^ ua " t,tate ° n w ', n u" scanner and gives a precise quantitation with a 
45 reflectance is ^a t^^ f n Z^^Z me original se'rum is calculated from the 

50 standardized. This color reaction is « be quartitated by adopting an internal 

the serum or plasma is made. ^^S^far ln «tanci by appiyinfl, standardized •mojmte 

standard series of human 'mmunogtobuhn ^g* 0 ns ; t0 ifjc gjtes are b | ocked by the descnbed 

of pure human IgG to the m.c w^rt befow we no P matjca|ly cornpensa te for any 

procedure. This will give a One source of variation is that ind.v.dual 

55 variation due to the , unknown serum or ^^[^[^ proteins used for blocking the nonspecific 
sera give different background b.ndmg^ "^^^"^usgheet which evade the blocking procedure. This 
binding sites, or with non-specific t «m .on the J^rou" and mi nt itself be of a diagnost.c value 

r of spots permits a verY sensit,ve 

fn«^ 
65 ^^^^^^^^ 
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Tne above—* o—e 
instrumentation for the quantitat.ve detection * ™.^ de ^ pherogram8 or chromatograms. The 
with any common densitometer as is us ^^a tn^Scroporous sheet transparent by immersing ma 
optical density can be determined by rendering the ^ r °P°™ either tne colored reaction product or the 
solvent of suitable refractive index %^^^'^^Sation counting or radioactivity that toluene wri 
microporous sheet It is well known from the use .n scim. ^ ^ nQf glycerol-water 

render nitrocellulose transparent in this way. In ' P™* < *^JSo n product , while rendering the support 
Txture will solubilize the color of the 0 ^ Q Th e aSXt^ 

^nsparent. Furthermore a «™*«»»^^ the antigen. A detailed dilution senes ,s 

a thousand-fold range below the co"centrat on ^" ,c ^ OTinently suita ble for a routtne use. 
flVerefore not required, which makes the em.ne y thattnere is a large increase in he 

In some diseases, especially chronic infections, rt is wei . unknown reactivity, 

ejection of a heterogeneous JSJ^^^i'pSLm. from such a patient with a large 
These are called polyclonal gammopathy. estmg oi guch disea3e> 

number of randomly selected antigens wdl facihtete the ^agn unexpec tedly high antibody 

Fo^r example, the serum of a pat.entw.m.nfecta^ antigens (see Example 3). 

titers ag?nS P 10' out of the 17 antigens ^J^^SZs antigenically unrelated, and .s not 
f^articularlv high is the antibody titer ^^ m ^^^^Swt^Mmononuaeoa^^kh .sdue 
prev^usMes'cribed as having any connection '^^^^ la the serum which is commercially 
Section with a totally unrelated virus. Th.s me of this unexpected high titer against 

IvSab e as a measles positive control humar , semm. Th ^^^ s furthermore, the detailed antibody 
Measles virus will be useful in diagnos.s ^^^S^ctibM with polyclonal g^mopathy 
profile will be an important new tool ^ r ^ a d ^ g ^ e S '^ e n tions are not limited to the use for antibody 
P The devices described above ^^^'^.^^cnaraSter in biochemistry and immunology mvolv.ng 
analysis: they can serve any objects of ^ na '^S^f anCnal or vegetable origin, such as naturally 
naSy occurring macromolecular organic^ ing pTotein conjugates, such as glycoproteins 
occurring or artificially produced prote.ns natur J* be app , ie d in the said manner to porous 

Spoomteins or protein-nucleic acid eomplexee, nsofa they c ^ why ^ above described 

* e programme for testin9 " 

d ^ devices according to the present invent^ 

circulating immune complex. Such J^^^^J^hSn* especially with connective tissue 
encounte?ed in sera of paints ^Z ^TSJ^s, e.g. rabbit, are applied to a porous 
diseases In the case of rheumatoid factor. IgG ot an anima i p described above, and then with the 
support?'e.g. nitrocellulose, incubated ^ ■ *^^^ r " J bind to the IgG on the kit. and the 
Srum, e.g. human serum to be analyzed. The ^^'^ognbed by an indicator antibody directed 
Sex so formed and the bound rheumataMd J fo 9 r instance anti-human antibody . e g. 
aaainst the species of the serum to be ana'Yzed, ana • formjng a colored reaction 

^bf anti-human. The indicator antibody •« ^^SuS£^ is not species specific, euch as 
oroduct with a suitable substrate. If set up to detect r £ e " m «° hat tne n on-species specrfic class of 

It Li-rabbit rheumatoid ^^^^^ of IgG of other species, such as horse, 

prf^^ to bind specify 

P S, the case of immune-complex ««2itiS oS^rftro^loaa. This to very wrprtohig In vlwirof 

-s^»s^tt- - — temperature in a drv state on the 

SUPP T tgroup of antigens which can °e 

immunological assays is very extensive and includes e g. num ^ vjruseS( or preparations 

Xoodily fluids, mycoplasma. ^^S^^^^^^ *" "'"SB 

derived from any of these. ^.^^^SZ^S^ the invention: Viruses or antigens prepared 
should be mentioned as being su.table to be used accoromg ^ ^ 2 Qr 3 LYmphocy t, c 

from them: influenza strains, including A A - ^ B C. ^ ial virus , Rotavirus Rubella, 

ohoTiomemngitis virus, Mumps, Q fcjer R« *^^SS5e B?-fe A9, Polio 1. 2 or J^cho 
Adenovirus, Eppstein Barr virus. Brucella, Hepatitis d. jmmitis, Blastomyces dermatitd.s, 

1-33- Fungal antigens: Histoplasmosa «P««£ m - £°* s .E nlem eba histolytica, Trypanosoma cruz., 
Aspergillus fumigatus, flavus or camea; p '^ n ?. "jXrial antigens: Spirochete reiter, Treponema 
Snococcus granulosis .SchW^m. rrjnjom. ^^^ t "staphylococci, Stn^oooca. 
pallidum, Escherichia coll. Leptospira, Listeria |ement fract ions. Human serum proteins, 

Legionella pneumophila; Auto^r^en^ Nudear ^ ^ Acetylchol.ne receptor 

Rheumatoid factor, insulin, insu in recep o^ ^ ThYro d stim 9^ ^ ^ Qf gramineae , e .g. Dactyl.s 
and other hormones or receptors, moreover ai. a. 
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10 



IS 



u uoj Secale 
glo merata. Festuca elatio, 

cereale. of herbs, e.g. Artem.s.a vulgar J°^ n of ^ e .g. Olea europea, Jug he ' rba rum, 

vulgare. Solidago ™^ a -££Z teSU fungi. e.g. ^^"'fSa pigs?o? food-stuffs. e.g. 
americana.Corylusavellana ^"J^ and of 

Aspergillus furnigatus. an mals eprth^.a g ^ ^ ^ tef e . g . of bees 

milk, wheat, almonds, crabs crev synactne n, stero.ds, etc. . and mon itoring of 

medicaments, e.g pen.dj n S pen.c i f extreme importance »" the drtec 3 course of 

immunological procedures vwH also d , antibodie s, for example, dunng ^ 

specific drugs. Such teste ^s^ specJfjc anti bodies to •^! ri , 3^ dSSbad above, 
treatment of a disease, consist n apply ng ^ immuno . assay procedures JJJJJ ^ used 

quantitate specific an . gens by ^ or Qther 

TheproperW.of comP«em 9 nt^^ the i. .Xii in a fit »h* « 

directly or indirectly to ^J™* 0 ? any desired combination of sucj i anug ^ analyzing 
pharmacological reagents or ^^ 8refo %, includes. al«o ar ^^SSw^ *P ecific or 
described here. The present .nvention hor mones. by appty»ng_ J°"!*e ant - ig en-antibody 

antigens of *"Y J™ d ' ^ to the 

monoclonal ant.bod.es to the solid suPP t clq , or by f^V-^Cwoglcal fluids for 

complexes, e.g. b y/ c ° r m P' e ^ m on'itoring of specific ^ 9 s and hormones m jio ^ 
antibody-antigen '"^<*?£j^2ed in recent years by *» ««^ ^California. Such assays 
20 diagnostic purposes has b J*"/*™ demark of EMrr. of the Syva Cor^rati^v. and are 

20 antibody assay systems under f the ^^ waaWng nee ded in othe mm « ^ depends on the 

dispense with the J*^,, and more rapid.The h™^ 8 ^,^^ between the drug or 

consequently both simpler m operat.o |fl questIon , and *n adduct for which a 

use of a specific antibody ^'^^ e ? ule . The signalling ^'^ii? vwJen the latter binding is 
ImJu^^ 

BogulasW.W.E. Hornby and R_r^wson -n f ^ ana)yte (s coupled covalentty t ^ £ 

{19 9 81 ), a method is ^"^^^p for the enzyme glucose «jd^JJh« °°^ cose oxida se. 
dinucleotide. wh.ch « VP'^*'^ ° a d d uct with the analyte is ™^ of the analyte, the 

antibody, the flavin ^^JJ^SnQ to the specific ^^^JS^SSSmM or horm ° ne - 
When the adduct .s prevented from °' no " « . |ated t0 the quantity of tta^wwi a u substrat e for 
g ,ucose oxidase is activate ^^Xol as a reaction product d ' S a a color reaction. 
The activated glucose oxidase P r ° auc tner wjth a chromogen.c substjate to y. ^,.^9 to. 

peroxidase, which can then be usea tog rgad adapted t0 use on asoiicr 8upp nts of the 

P Homogeneous antibody and the m *£°^ by direct 

the method of the present inven on. 1 ne P radjsn peroxidase may be m ^ 

signalling system, ^ffS^m^^ desired aa ?T^' ffi^rSniTthe methods of 
application on the ^f^uhen benefit from their physical ^S^^SS^ be mounted on 
45 coupled enzyme reasons w£ ™P gnd indicator enzymes ^^'^isTpproach will be of great 

analytical purposes in the field ot im . guch processe s. f of tne 

described, «ompa«.^th^to^P ^^'lE^al^ta the assays, as 

Furthermore, the ' nvention reiat JJ ™ jtab(e for processing the solid suppo ind j C ator 
solid supports also trays and other hardw are deterrnined amounts of <* r [' er * dev ' ices 0 f the 

welf prepared reagents ^ ferj^ « P in ^ f outjts mdud "9 the^^^^^ 

antibodies, peroxidase »^'^ S r ^ f 5 nltr ocellulo S e sheets or ^""^^dried reagents are a 
sa l,«. hifhr and ampoules contam.ng radioactlv.ly 

fi5 or is conjugated with an enzyme caps 
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- z?s^~5~^~±=x?^ — 

• sgSSSfe- - — — *~ 

centigrades. 

25 SSSi of dot-size w a gheet of MiUipora »^^JjS?J£5J5 

Total human serwn. ^g 1 "^ nt ?. human IgG. The volume apphed ^^^n. ,„ TBS (0.15M 
stained by perox.dase-coup ««• gow „ serum 1S diluted 1.1000 oy vo 

serum and incubated a^^'g d then soa ked in 1 ml of peroxidase coup ' a SDe cifications in 
sheet The sheet is washe dleaolved according to the man £»*m£ s P e med in 
(Nordic Laboratones Tilburg « N * h * r ™ containing 10 % horse serum, ^^^"^rginia, USA). The 
distilled water, and ^'^.^^^oir insert (Dynatech Laboratories ^^^f^^gVo hours with 
the well of a disposab. : 1 trough reserv ^ a t room temperature dunng 



35 



40 




gentle agitation. The excess ™™^j£ Si , u, 3 0% H 2 0 2 in ^f er '.^ h ^Xwed to proceed for 2 

Volume of serum Dia meter of spot 



45 0.8^1 1 ' 5mm 



0.6 ial 

SO 0.4 nl 

0.2 pi 
0.1 Hi 



1.3 mm 
1.0 mm 
0.6 mm 
0.3 mm 



so rWmore.ifMi..ipore^ 

contain 300 individual antigens spotteo i in jndividua , tests . 
65 used, a ten cm square can contain up 
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10 



15 



9 

%2£2+* — *. - -as SSSSL- *» b.w taboos jjwjyWS'i 

The test <fcvice <*• drY ' . . j uiMi the "above mentioned vaccine 

taken *-» - J^J^^-EEi °" ™*>">™ ™ 



25 



Antigen used in test 
Sandovac vacc ine (mixture) 
A/Brazil/11/78 

\ 625,000 

30 A/Bankok/1/79 

A/Singapore/222/79 

Row hemagglutination testantigen^ 
35 . . ■ " 2,500 

A/PR - 8/34 12,500 
A-1/FM-1/47 <iQo 

40 A-2/Hong Kong/68 ^ 

A-2/England/42/72 ^ 

A-2/Japan/170/62 ' ^ 

' B/Lee/40 500 
B/Mass/3/66 <1Q() 



50 



55 



Negative virus control 



so 



- .. ontinen with which the 

:xe«^^ 

antigen. The strip also gives a permanent 

Example 3 nre-existing immunediagnostic kits c* a mole2 The following 

A device constructed from 1 I pr ex 9 cia ,| y available ant.gens as in Example 
The device is constructed by spotting 



6 5 The device is co 
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antigens are all diluted in TBS. 



TO 



15 



20 



25 



Antigen description 
Behring: 

"Miasma from fluorescent antibody test kit 
Measles hemagglutination inhibition test 
Ornithosis complement fixation test 
Herpes Simplex type 1 complement fixation test 
Mycoplasma pneumoniae complement fixation test 
Tick-borne encephalitis virus complement fixation test 
Varicella Zoster virus complement fixation test . 

Flow: 

""^"enovirus type 4 virus complement fixation test 

Cytomegalovirus (Ad 169) virus complement fixation test 



Dilution used 

Undiluted 

1/25 
Undiluted 
1/25 
1/5 
Undiluted 
1/5 

1/5 
1/5 



30 



35 



40 



summarized in the following table. 
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10 



15 



20 



25 



35 



40 



Test antigens 



Toxoplasma 
Measles 
Ornithosis 
Ornithosis control 
Herpes simplex 
Herpes simplex control 
Mycoplasma 
Mycoplasma control 
Adenovirus 
30 Cytomegalovirus 

Cytomegalovirus control 



so 



55 



60 



+ 
+ 
+ 
+ 
+ 
+ 



c 
o 
o 



o 

u 

c 
o 
c 
o 



c 

o . 

o 

to <o 

e e 

S 8 8 



a. 
o 

X 

o 



o 

X 

o 



(0 

5 



c 
o 



CO 



o 



X 

a. 
"w 



X 



CO 

E 

CO 

a 
o 



> 
o 
c 

< 



> 
O 
<a 
a> 
<d 

e 

o 

a 



(0 

a. 

CJ 

c 

<D 
<D 

c 
o 

o 



CO 

o 

CO 



ca 
> 



- + 



+ - 



+■ 



+ 



- + © + + + + + 



4- + © + + - 



+ 

+ 



+ 
+ 



+ + + 
+ + + 



+ + + 
@ + - 



- + 



+ 



Tick-borne encephalitis 

Tick-borne encephalitis 
control 

Varicella zoster 
Varicella zoster control 
Influenza 

■+ - - - •+ - - " " " + " " 

4S Influenza control 

,„ ^ *. sp.. H positive ,o, *. » - . ~ „i* *. ~d,„ 8 « 

specifically supplied as being P^ive for ^^"JJ^ sy P em of the individual, and suggests a h.gh 
antibody will be indicative of a flaw in the mmu ^T\n^ ce as with many of the commonly used 
SUrfM* to infection by the a 9 en * J'^^ 

serological procedures, only a changing unnlata d antigens. The titer of ant.bod.es 

has a range of antibodies against a wide ^^SSd^ * wide spectrum of apparently .rrelevant 
against measles virus is especially high. ^P^STcontrol antigen preparations, is .nd.cat.ve of a 

PolXat^ 
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Example 4* ' gera of pa tients with auto-immune and «JJ" d J* a ^, the add ition of 

- L™r„«nn A £^ d ^ re5 , * a„ — .-one, ^ - - 

2) The spotting on the so treatea mm.K w • t off to test the 

subcellular fractions. desc ribed in the preceding Examples ■njjj^jf* sera. The sera 

standard of IgG in the test These are p holimato loqical Association, 

serum albumin. ■ , t0 the crite ria of the Amencan Rheumatology. A 

T h e?e:J;r o a b3ne r d SS^"-- «~*» ™* 
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75 



20 



U uoo oiu , dicated 

,„ m Table e„„bo* «- r^-'^S^^^ 

antibody, but outside ™ 19 
1 sLE-systecnic lupus erythematosus. 

10 A E=angioneurotic edema. mm une sera- in one case specific 

This assay system has the fo ° w,r £ b dies can be measured in one P ° c ^° jned by fluorescence 
auto-immune peases: all inte ^.ng w*» ^ ™"ZZZ%££2to~ * simple and can 

ones. Specific antibodies agains . s>u dtimeconS uming, while the presemH commercial 

advantage that it can ^ "^^.suppressive agents. 0™™*™£ Oppression of the benign 
co^y S , , atbitrar¥ uniBI 

Amount of IgG m dot(ng)____^ _ . 
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54 


50 ' 






49 


23.3 






41.8 


10.8 






37 


5 






22 


2.33 






14 


1.08 






10 


0.5 






7 


0.23 





. w~ Hotprted. 



a 

65 

18 



antibody can be detected. 



0 063 810 

Example 6 



Comparison of different peroxidase substrates ri , in , ica te- In one case the exact procedure of 

The antibody analysis of Example , .* ^X^o^SoXZned out: 5 ml TBS, 10 u. H a O, 

preferred for commercial use, because it is not Known ™ 

grTeSng'of monodon- antibodies ^^J^^ a ~,^,,a,clon- possib.y making 
In the preparation of hybndoma cell line « o n «™ s » a JJ * f * r antibodi es against multiple separate 
the specific antibody of interest. If it is desired to screen^ ~* 35™^. modification. If it isdesiredto 
antigens, the methodology of the preceding "^^^^J^ re can be used: 
screen for antibodies aga.nst a .sing e antiger the ™"™'"\^ or ^ Mi „i P ore sheets commercially 
A sheet of Millipore® is marked ^W^rtJ^J^X^*™ »" used - h is *° metimes an 
available as used in the preced ng Examples ^ W^ 8 ^ brain synaptosomal plasma membrane 
advantage to pre-wash the Millipore® sheet m d.stiHed water. ? is US9 J as antigen at a 

(Jones, D. H., Matus, A. BJ*?^^ 

concentration in the range of 0.1-1 mg '^Jf^T^^z , f necessary, the local concentration can be 
spotted on to the <f 'iP° r ° she <^ different applications The sheet is 

raised by repeated application to the same a f nQrse serum as in the preceding 

then washed with TBS and if desired, treate dw.th a blocking so ^ ^ ^ ^ ^ 

Examples, dried and stored The 'n^'^^^^^S bov ine serum albumin, 1% normal goat 
(Cambridge Mass. U.S.A.) Each well is «f ed 1 f 'temperature. Alternatively, if the Millipore 

The^a^ 
tbe-ua^r^ 

The bound immunoglobulin is then speafically mnod wj ^° x ^ s ^ s f 70 ositives are det ected. 
using the same procedure '^^^^^^J^^S^ of hybridomas against any 
This procedure can be used for the W*™™™ of perrnit ting the easier handling and storage 
desired antigens or mixtures of antigens. It ha l^J°^^\ h J on conve ntional plastic dishes, it requires 
of the antigen if it is immobilized on ^^^^^J^ZZ^n. and it permits the direct 
less antigen than if the entire well off the <^ ^^J^^ the background staining on the 

SSCSi p*erm«hr S 'e^ - A— *" » ^ 

background reactions. 

45 

Example 8 an tiaen recoqnised by a monoclonal antibody (MIT-23) 

The tissue distribution of rat brain a ntigen .««gniM « ™ s monoclonal antibody is used to assay for 
The monoclonal antibody is obtained as in Examp le 7. This ^ homogenate is dotted at 

M.T-23 antigen in crude homogenates from various n f^^^ d muscle ? he art muscle. The 
50 1 .0 mg/ml. The tissues are: liver, cerebe f °"*'™J^ ™ J£ ^™ th ' e otner tissue s tested. Experiments 
antigen MIT 23 is present both in ^^^J^^^'J^^^S,^ that MIT-23 can be detected in 

tissue ; panel have'less than 5% of the MIT found in cerebe.lum. 

" Station of rheumatoid factor and circulating immune complex in the serum of humans or mice with 

aU %ru":tor is defined as an immunoglobulin 

60 l 9 G of other species. Circulatrng ^SS^SST» part Jf the diagnosis of 

circulation in certain disorders Both of ^ these are rreq y w fa(Jt0 num a n C |q as the 

IFSK!^ wi " ^ cifica,ly reco9nize antibody 

65 C ° m f [ferlbbit IgG and Clq are dissolved at 1 mg/m. in TBS and 0.5 p. spots are applied to nitrocellulose. 
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auto-Immune serum (SLE. number MRL with inbo ^ » ^ 0 and 1000 o in 10% horse 

Th.-m|^ai.^^J^^ immU noglobuHns for the human sera and ^ q^KO, 
of peroxidase coupled rabbrt ant. nurr^ ^ detec t, on ant.sera are c ' Tne excess 

immunoglobulins fo^^^^'^cubated for a further 2 ^^"JSKSKl chloronaphthol 
ro Copenhagen, P^J^^S^ Jdi TBS and the bound f^flh^StndL results interpreted, 
detecting antibody »* e "^2ta?i« allowed to develop for a factor down to the 1:1000 dilutions, 
reaction, as in Example 5. The coio significant rheumatoid fa «*£ °° w " m snoW a positive 
Both the human auto.mrnune sera , sn o ^ g Jhe mice autoimmune , jwum s ^ 

and none is seen at ff™^ 11 ^ control mouse -«^Si!^^5. titer anti-rabbit 
, 5 reaction down to the 1-100 00 dilu ion ag . s thus detects he Presence or a detected , n 

factors and immuno-complexes in ™ 

(12 ). Difco Noble agar (Drfco ry ^ ^ 

subjected to the same protocol with the 
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25 



SO 



55 



SO 



(A) Native DNA (0.4 mg/ml) 

Ib)! Denatured DNA (M JJBjJ^, Sandovac vacci ne) . 

(C) . Influenza virus m, ^7 n l 7 n ° /m , Bovine serum albumin 

(D) . Human IgG. ug/ml m 1 rng/m. ^ albu 

& ESS °" t'Vl^i Bovine serum a.bumm 

Si. " mg/rn. Bovine serum a.bumm. 

TBS is the solvent as elsewhere- Qf ^ remainder , the blots are baked at 80" for 

After addition of the DNA samples, and ^ Q ^ 



65 u pore size. 
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Results 



; — " r an H F Other dots negative. 

SKU' »i~s anybody P^^TS^S ■ « «*•*» - m *>?£^™'<£SZ£ 

Adenovirus (1/5), ^'•>,;L// 4) influenza A (1/4). IS)-. ^J 1 "!^ , Ra , influenza control negative 
contro'. negative antigen (und i*^^,. Parainfluenza 3 (undjiuted^ ial VirUS ^ S 
(undiluted). (7). Pani*f a f" m (1/2) (10) . q Fever (1/2). (1 D- Has P'ra xory y bQvjne serum 

J5 ;rr?rstt»* 
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Summary of respiratory virus antibody profiles obtained by dot-immuno assay. 

Titer of antibody in ug/ml in original serum obtained with antigen 



Serum 
code 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


1 1" I 
I 


1 


0.1 


<0.03 


0 


<0.03 


0.15 


0.15 


0.03 


0.15 


0.1 


0.03 


U.oo 1 


2 


0.07 


<0.03 


0.07 


0.03 


0.15 


0.07 


0.07 


0.07 


0 


0 


a oo. 1 
U.oo 


3 


( 

0.03 


0 


0 


<0.03 


0.15 


0.15 


0,07 


0.07 


0.03 


0 


U.oo 


4 


0.07 


0.15 


0.07 


<0.03 


0.15 


0.15 


0.15 


0.07 


0.03 


0 


U-/ £. \ 


5 


0.03 


0 


0.07 


<0.03 


0.03 


0.07 


* 

0.07 


0.07 


0 


0 


A "7*> 1 
U./Z 


6 


0.07 


0.03 


0 


<0.03 


0.15 


0.1 


0.07 


0,07 


0 


«0.03 


0.72 1 


7 


0.07 


2.3 


<0.03 


<0.03 


0.03 . 


0.15 


0.07 


0.07 


0.1 


<U.Uo 


n n 1 

U.OO I 


8 


0.03 


<0.03 


0 


<0.03 


0.03 


0.15 


0.07 


0.07 


0.5 


o.o 


n 1 

U.OO 1 


9 


0.03 


0.03 


0 


<0.03 


0.03 


0.03 


0.07 


0,07 


0.03 


<Q.Uo 


1 c: I 
I «o | 


10 


0.03 


«0.03 


0.15 


«0.03 


0.03 


0.07 


0.07 


0.07 


0.03 


ft 

u 


n n I 


11 


0.03 


«0.03 


0 


«0.03 


0.03 


0 


0.07 


0.07 


0 


n 
U 


u.oo I 


12 * 


<0.03 


«0.03 


0 


«0.03 


0.03 


0.15 


0.07 


0.07 


0 


a 
U 


0.33 


13 


0.03 


«0.03 


0.03 


<0.03 


0.07 


0.07 


0.07 


0.07 


0.72 


«U.Uo 


SsU.OO I 


14 


0.03 


0,03 


0.03 


0.03 


0.07 


0.07 


0.07 


- 0.07 


. 0.1 


U.Uo 


0 72 

u./ C I 


15 


0.03 


<0.03 


0.15 


«0.03 


0.15 


0.15 


0.07 


0.07 


0.1 


A AQ 

U.Uo 


U.UO I 


16 


0 


«0.03 


0 


<0.03 


0.15 


0.5 


0.07 


3.3 


0 


U.oo 


0.0 I 


17 


0 


«0.03 


0 


<0.03 


0.15 


0.5 


0.07 


3.3 


0 


U.oo 


0.0 l 


18 


0.03 


«0.03 


0.07 


<0.03 


<0.03 


0.33 


0.07 


1.5 


0.15 


a A"7 
U.U/ 


n 7 l 

U./ | 


19 


0.07 


«0.03 


0.03 


<0.03 


0.07 


0.1 


0.07 


0.07 


0.07 


a A*a 
U.Uo 


n i^l 

U.OO j 


* 20 


<0.03 


0.5 


0.03 


<0.03 


0.07 


0.1 


0.07 


0.07 


0.03 


U.Uo 


n ^ 1 

U.OO 1 


21 


<0.03 


<0.03 


0.03 


<0.03 


0.03 


0.03 


0.07 


0.07 


0.03 


0.33 


0.33 


22 


0.03 


0.5 


0 


<0.03 


0.03 


0.03 


0.03 


0.07 


0.03 


0.33 


0.33 


23 


0.03 


<0.03 


0.03 


<0.03 


0.07 


0.07 


0.03 


0.07 


0.15 


0.33 


0.33 


24 ' 


0.03 


0.03 


0.33 


<0.03 


<0.03 


0.07 


0.03 


0.07 


0.15 


0.03 


0.7 


25 


0.03 


0.15 


0 


<0.03 


0.03 


0.07 


0.03 


0.07 


0.03 


0.15 


0.33 


26 


. «0.03 


0.07 


0 


<0.03 


0.07 


0.03 


0.07 


0.07 


0.07 


«0.03 


0.15 



so No antigens provided as negative control give any positive reaction with any serum. 

SmTarison of dot immunobinding assays with complement fixation assays for obtaining respiratory virus 
65 ^jCK fixation assays are carried out on the same set of sera as in Example 11. and with the 

22 
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a°p™ of the kit as control positive for that partcular antigen. 



Adenovirus 
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65 



1 

2 

4 

6 

7 
19 

3 " 

5 

8 

9 

10 

13 

14 

15 

18 

22 

23 

24 

11 

12 

20 

21 
25 
26 
16 
17 



19 
6 

7 

9 

8 

' 1 

2 

5 

.2 5 
21 

~ 3 
4 
15 

_ 18 
10 
11 
12 
13 
14 
16 
17 
20 
22 
23 
24 
26 



Ornithosis 

20 "| L 2S 
22 J 

i 

« J 



25 
26 



1 

24 J 



2 
8 

14 
15 
21 
23 _ 



10 



11 
12 
13 
16 
17 



18 



19 - 



20 
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Continuation of correction of respiratory virus antibody profi.es 



Parainfluenza 2. Parainfluenzas. Mycoplasma 



Q Fever 



Respiratory 
syncytial virus 
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assay systems recognize Afferent classes or <j 
6S Hary different form in the two assays. 
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Example 13: Use of a dot assay for he typing l « ; * * "p eSa edbythe same procedure as in 

Monoclonal antibodies to ^^.^^^^^S!^S^S^h^ * Towbin et al (Proc. 
Example 8, and the specificity of the antibodies determined by «m metnoa P" D »f J ^ ed for 

SK-d/sd. U.S., 76. ^ 354 antibodies 
the antibody type by the tallowing d ^ Sons, diluted 30-fold and 1 ul aliquots 



Stain with antibody against 
Monoclonal antibody , 9 G lgM 
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Anti-S6 

Anti-L7 

Anti-L18a 

Anti-P1/P2 

Anti-rRNA 



+ 
+ 



™. .coco™, mm. - *-s-jr2!K^t iSSSJaLiTK^ 

respective antioen, provided a suitable *^J^^^„".'KSy required for clinical 
■ zhtf^~^^^~^Z^ and Quantitation - a„ antibod, 
as classes simultaneously in one operation. 

Example 14: Kits for Immunologicals analysis ^ preceding Examples. The 

Devices are constructed by dotting a«'Q U0 » °J ^ ' JmIIIIdoiA) (0.45 urn pore size) having a grid 
antigen solutions are dotted J^f ^earetS 

printed on it, as in preceding ^ 8m P^^_J?JJSc Ut into strips such that each strip contains one of 

lyophilized in 100 ml lots. 

& I 6 ?,' 8 '^^Sol' is'Sfspen ed'in 9 mg portions and sealed into ampoules. 

After indefinite storage, the above kits may be us* d as foil ov ^ wr tne y ^ ^ g ^ Q js 

in serum, corresponding to the methodology of * » P^^Son of *e unknown sera, B for the 
reconstituted with 100 ml of distilled wat er. A "*?£££*^£™^ w with one ampoule each of D 

55 ^cTami Su^are oSned as in the preceding Example, 
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,. A member «M *» *e „ consisting of '^J'^^^ffiSSS^^c; 

porous solid support containing > i p™» «nw of one » r h ' v a e ™ d ^7 pre.do U too the porous 
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to 0,5 mm. , wherein the sheet has a thickness of approximately 0.1 mm. 

derivatives, x,^^ *k« nrnnnQ rnnsistina of latexes and rubbers. . 

C) Natural hydrocarbon polymers se ected from selected from the group 

P) Synthetic poly mers >^ derivatives, polyacrylates. polyacrylamides 

consisting of a) vinyl polymers and tneir paraany nyuiuy mon omers among themselves and 

25 polym ethacrylates ; b U ^^S^S^^ SS^nTS'SK.axicL. 

with other monomers c) polyesters and P™^"Tr ' S u ita y b | Y porous form, selected from the group 

30 F) Mixtures or co-polymers or graft r^^J^^J^Si, a cellulose esterwith nitric 

f ° rm i 2° f A d d°evice as claimed in claim 1. wherein the delimited antigen or immunoglobulin, areas are ,n the 
f0rm i3° f A™scraS 

the ^TdeS !l dSed TclaTm'T 'wherein the array consists of one sing.e dot of antigen or 

° f %^^ZS^SX^ microdots are formed by application of volumes smal.er 
than 1 ul tothe solid s«PP°rt wh erein nucleic acids are applied to the solid support, followed by 

hOU ? 3 . A «. contain, s devi ? « -"i*-^ 
detection and quantitation is to °* 

^^'^^^"^'^^^^^ J^^Me substrate where detection and 
^A^^^^^M.'^S^ in tne rarrn o, a 
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lyophilized mixture of indicator antibody, salts, buffers, carrier serum or protein, and pre-determined 
amounts of indicator enzyme chromogenic substrate, salts* buffers, and ampoules containing pre- 
measured volumes of liquid substrates, all in suitable packaging. 

22. A kit as claimed in claim 19, comprising a solid support containing an array of one or more specific 
5 antibodies and reagents for a signalling system whereby the antigen-antibody reaction results in a 

measurable signal. 

23. A kit as claimed in claim 22, wherein the signalling system comprises a substrate, cofactor or 
prosthetic group for an indicator enzyme or coupled series of enzymes. 

24. A kit as claimed in claim 23, wherein the signalling system comprises a covalent adduct between 
w antigen and the signalling molecule. 

25. A kit as claimed in claim 23, wherein the enzyme or coupled enzyme system are applied together 
with the specific antibody to the solid support. 

26. A kit as claimed in claim 23, wherein the enzyme or coupled enzyme system is applied to the solid 
support separately from the specific antibody or not at all. 

15 27. A device or kit as claimed in claim 1 or 19, wherein the array on the solid support contains 
immunoglobulins of human or animal origin, or fragments thereof, for the detection and quantitation of 
rheumatoid factor. 

28. A device or kit as claimed in claim 1 or 19, wherein the array on the solid support contains 
complement protein for detection and quantitation of circulating antigen-antibody complexes known as 

20 circulating immune complexes. . 

29. The use of devices or kits as claimed in any ope of claims 1 — 28 for the detection and quantitation of 
specific antigens or specific antibodies or both by solid-phase immunoassay methods for the diagnosis, 
surveillance and prognosis of diseases in humans and animals. 

30. The use of devices or kits as claimed in claim 29 for the screening, detection and quantitation of 
25 monoclonal and other antibodies or antigens in research and development. 

31 . The use of devices or kits as claimed in claim 29, wherein unknown antigens are applied to the solid 
support and are detected and quantitated with immuno-assay methods using known antibodies. 

32. A process for the manufacture of a device as claimed in anyone of claims 1 — 18, 27 and 28, wherein 
aliquots of solutions o ^suspensions of one or more antigens or immunoglobulins or of both of them are 

30 applied by direct contact through mechanical transfer to a solid porous support to form a pre-selected 
array, and, if desired, the device so obtained is treated with proteins which are non-specific with regard to 
their capacity of reacting with the mentioned antigens or immunoglobulins 1o saturate residual adsorption 
' sites inside or outside the antigen or immunoglobulin areas. 

33. A process for the immunological analysis, wherein one of the devices as claimed in claim 1 — 18, 27 
35 and 28, having been suitably treated with a blocking solution containing non-specific proteins to saturate 

all residual binding sites, is incubated with a sample containing the immunoglobulins or antigens to be 
detected, optionally in the presence of a blocking solution, and, if desired, washed and incubated with a 
solution of an indicator antibody or any signalling system recognizing the immunological complex formed 
by the primary incubation with the sample, optionally in the presence of blocking solution, and the 
40 indicator system is developed and/or quantified. 

Patentanspruche 

1. Prufmittel aus der Gruppe, die besteht aus einem Prufmittel fur die immunologische Analyse aus 
45 einem festen porosen Trager mit einer vorhergewahlten Anordnung eines oder mehrerer abgegrenzter 

Adsorptionsbereichevon Antigenen oder Immunoglobulinen oder beiden, die fest haften und sich nicht 
uber die porose Oberflache ausbreiten, erhalten durch Aufbringen von Aliquoten von Ldsungen oder 
Suspensionen eines oder mehrerer Antigene oder Immunoglobuline oder beider auf den Trager durch 
direkten Kqntakt mittels mechanischer Obertragung, und einem solchen Prufmittel, worin restliche 
so Adsorptionsstellen auBerhalb oder innerhalb der Bereiche der Antigene oder Immunoglobuline durch 
Vorliegen von Proteinen, die hinsichtlich ihrer Reaktionsfahigkeit mit den genannten Antigenen oder 
Immunoglobulinen nicht-spezifisch sind, abgesattigt sind, sowie Ausrustungen, die eines dieser Prufmittel 
enthalten. 

2. Prufmittel nach Anspruch 1, worin die Sattigung der restlichen Adsorptionsstellen durch 
55 Behandlung mit Gesamt-Serum, gegebenenfalls mit physio log ischer Kochsalzlosung oder einem anderen 

geeigneten Verdunnungsmittel oder beidem verdunnt, bei Raumtemperatur oder bei erhohter Temperatur, 
gegebenenfalls nach Trocknung des Tragers und notigenfalls auch Hitzebehandlung des Tragers, erreicht 
wird. 

3. Prufmittel nach Anspruch 1, worin die Antigene im festen Trager aus menschlichem Biopsie- 
60 Material, Brustgewebe oder -zeilen, Korperflussigkeiten, Fungi, Protozoen, metazoischen Parasiten, 

Bakterien, Mycoplasma, Viren oder deraus bereiteten Praparaten gewahlt sind. 

4. Prufmittel nach Anspruch 1, worin der feste Trager in Form eines Blattes vorliegt. 

. 5. Prufmittel nach Anspruch 4, worin das Blatt eine Dicke im Bereich von etwa 0,01 bis etwa 0T5 mm hat. 
6. Prufmittel nach Anspruch 4, worin das Blatt eine Dicke von etwa 0,1 mm hat. 
65 7. Prufmittel nach Anspruch 1, worin das Material des festen Tragers aus der Gruppe 
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sub^eSn Denvate, ausg^h^ und Starken; W 

S2SS: iS^SS^ und ^ DeHvate; 

«- 9 SrSrliche Polymere mit Stickstoff. ausgewaj .It aus der^ wupp Gumrn)g . 
5 C natXche Kohlenhydrat-Polymere ausgewahn a US derj -™PP |U werden k5nnen , ausgevvahrt 

E) anorganische Matenalien. die in e, "e r 9 ee '9" Erda |kalimetallen und Magnas.um S.l.katen 
die Form von Hecken haben ^ rindteabo eg re nztenBer.lch«dBrA n tlgeneoderlmmunoglobul,ne 

M markiert 1st. . „ „. ha |, e „d sine Kunstatoff-Tasse mit einef VialraW ' <on vartie- 

21 Ausriistung naoh Ansprueri 19, ^ na '™"T.,„ h , lno „ , us mdlkator-AnSkorper, Salzen, Putrern, 
fun/an'. Ra. 9 an«a 9 n in Form «W»-l?Zr." chromoynam Subs** fur da 

1X££&£%S£ S ' " m " abge ™ vo,umina H 

M od'e, e,na -«-. «a lh e von 
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„ nech Ansn-ueh 23. worin des signalgebende *— « * — — 

^ZXS.'SSGSi S"f E Urn Oder ge^, ... En zymsystem — m» mi. 
dem^Lhen Vllcorpe, J^^TJ5S,^fS^Sii. - *" 

29. Verwendung von Prufmitteln oder Aus ^" r 9 ^"; nene oder spe zifischer Antikorper oder be.der 
Krankheiten bei Menschen und J**™- A .. srflstljnaen nach Anspruch 29 fur die Auffindung, den 

in Forschung und Entwicklung. Aiicr . tlinnpn nach Ansoruch 29 f wobei unbekannte Antigene 

32. Vervahren zur Herstellung sines f « ls Antigens Oder Immunoglobulins Oder 

Aliquot, von Losungen oder Suspensionen M> Oder ™"'««> *™ « 6 Tr3ge , uri „ r 

belr durch diretten »"<** rt ^^2^nr^ glX5«nf5. das so erheltene 

Sattigung aller restlfchen ^ng«MH« ^mtt^ g^Le n ms in Gegenwart einer Blockier- 
nachzuweisenden Immunoglobulin ^^^^f^* eine s Indikator-Antikorpers odere.nem 
ungsiesung, gewunschtenfalls ^^^^ 1 ZS^SZl der Probe gebi.deten immunologischen 
35 Kompl??Trkel1 Y Tege£ ™ B.ockie.ngs.asung. inkubiert w.rd und das 

St 0 yster e ic 9 kelt und/oder quantitativ ausgewertet wrd. 
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40 Revendications 
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, Un element choisi dans , 
constitue d'un support solide P?'^' 0 "^ 

zones d'adsorption delimitees d'ant.genes oud '™ mu "°9'° b location de portions de solutions ou de 
la surface poreuse sans Staler pouvan^ e deux a P u support par contact direct 
suspensions d'un ou plus.eurs a ^^t^^tSuS\es sites d'adsorption residuels a I'exter.eur ou a 

^^S^^- |e , ue , la M «. sites 

.adLMrro^ 

55 cuisson du support a temperature e'evee. . 1 d |eque , , es antigenes dans le support 

3. Un dispositif comme revendique dans la revendication i oans eq a ce||uleg 

solide. sont choisis dans le group, constitue , pjr ""^^SSSi! deT ^Sozoaires. des parasites 
de mammifere ou des liquides de I °W™ sme >J e *< fenerations de ceux-ci. 

^^^^^^^^^^ 16 support so,ide est sous 

60 f ° r 7 Un SipoSfcomme revendique dans la revendication 4. dans leque. la feui.ie a une epaisseur dans 
13 T^S^^^nS^ d^ns la revendication 4 dans leque. la feui.ie a un. epaisseur 



S5 d'environ 0,1 mm. 
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7. Un dispositif comme revendique dans la revendication 1 dans lequel ia matiere du support solide est 
un element choisi dans le groupe constitu§ par 

A) !es glucides polymeres naturels et leurs derives modifies synthetiquement reticules ou substitues, 
choisis dans le groupe constitue para) la gelose, I'agarose; I'acide aiginique reticule; les gommes de guar 

5 substitutes et reticulees, les polymeres de dextran reticules et les amidons; b) les celluloses regenerees; 
les esters de la cellulose, les esters mixtes de la cellulose, les ethers de la cellulose, 

B) les polymeres naturels contenant de I'azote, choisis dans le groupe constitue par les proteines et 
leurs derives, 

C) les polymeres hydrocarbones naturels choisis dans les groupes constitues par les latex et les 
!Q caoutchoucs, 

D) les polymeres synthetiques, que Ton peut preparer avec des structures poreuses appropriees, 
choisis dans le groupe constituS par a( les polymeres vinyliques et leurs derives partiellement hydrolyses, 
les polyacrylates, les polyacrylamides, les polymethacrylates, b) les copolymeres et terpoiymeres des 
monomeres vinyliques ci-dessus entre eux et avec d'autres monomeres, c) les polyesters et les 

15 polyamides, d) les polyurethanes ou les polyepoxydes, 

E) les matieres minerales, que Ton peut preparer sous une forme poreuse appropriee, chosies dans le 
groupe constitue par les sulfates ou les carbonates des metaux alcalinoterreux et du magnesium, les 
silicates de metaux alcalins et alcalino-terreux et/ou d'aluminium et/ou de magnesium et les oxydes ou 
hydrates d'aluminium ou de silicium, 

20 * F) les melanges ou copolymeres ou copolymeres greffes des categories ci-dessus, 

8. Un dispositif comme revendique dans la revendication 7 dans lequel la matiere du support solide est 
un ester de cellulose de I'acide nitrique ou d'un acide carboxylique aliphatique ayant 1 a 7 atomes de 
carbone, ou un melange de tels esters. 

9. Un dispositif comme revendique dans la revendication 7 dans lequel la nitrocellulose est utilisee 
25 comme ester nitrique de la cellulose et dans laquelle sont presents environ 3 groupes de I'acide nitrique 

pour 6 atomes de carbone, 

10. Un dispositif comme revendique dans la revendication 8 comprenant des feuilles de nitrocellulose 
ayant une taille des pores de 0,45 um. 

11. Un dispositif comme revendique dans la revendication 1 dans lequel les zones delimitees 
30 d'antigene ou d'immunoglobulines sont sous forme de taches. 

12. Un dispositif comme revendique dans la revendication 1 dans lequel les zones delimitees 
d'antigene ou d'immunoglobulines sont sous forme de microtaches ayant des dlametres inferieurs a 2 mm. 

13/ Un dispositif comme revendique dans la revendication 1 dans lequel" les zones delimitees * 
d'antigenes ou d'immunoglobulines sont sous forme de lignes larges de 2 mm ou moins. 
35 14. Un dispositif comme revendique dans la revendication 1 dans lequel la disposition consiste en une 
tache unique d'antigene ou d'immunogiobuline. 

15. Un dispositif comme revendique dans la revendication 1 dans lequel les antigenes ou les 
immunoglobulines ont ete appliques au support par contact mecanique de portions de solutions ou de 
suspensions les contentant 
40 16. Un dispositif comme revendique dans la revendication 15 dans lequel le contact est obtenu par 
pipetage manual ou mecanique ou au moyen de propulseurs liquides ou gazeux. 

17. Un dispositif comme revendique dans la revendication 16 dans lequel les microtaches sontformees 
par application de volumes inferieurs h 1 \x\ au support solide. 

18. Un dispositif comme revendique dans la revendication 2 dans lequel des acides nucieiques sont 
45 appliques au support solide apres quoi le support est cuit a des temperatures dans la gamme de 60° a 1 20°C 

pendant une duree comprise entre 5 minutes et 12 heures. 

19. Une trousse comprenant un dispositif comme revendique dans la revendication 1 sous forme d'un 
support solide prepare avec des antigenes ou des immunoglobulines et eventuellement des proteines de 
blocage ou leurs combinaisons, des plateaux et un autre materiel pour le traitement des supports solides 

so dans des determinations immunologiques, et des reactifs ou un systeme indicateur sous une forme 
prealablement divisee ou dessechee. 

20. Une trousse comme revendiquee dans la revendication 19 comprenant un anticorps indicateur h 
marquage radio-actif lorsque la detection et le dosage doivent etre effectues par cornptage ou par 
autoradiographic; ou conjugue avec un indicateur fluorescent lorsque la detection et le dosage doivent etre 

55 effectues par fiuorimetrie; ou conjugue avec une enzyme capable de former une reaction coloree avec un 
substrat approprte lorsque la detection et de dosage doivent etre effectues par densitometrie ou 
visuellement; ou comprenant un systeme de detection et de dosage a base d'une proteine du complement, 
se fixant aux complexes antigene — anticorps, ou le complement lui-meme est marque par Tun des trois 
proc^des ci-dessus ou au moyen d'un autre anticorps specifique anticomplementaire egalement marque 

60 selon I'un quelcdnque des trois precedes ci-dessus. 

21. Une trousse comme revendiquee dans la revendication 19 comprenant un plateau en plastique a 
cavites multiples, des reactifs sous forme d'un melange lyophilise d'anticorps indicateur, de sels, de 
tampons, de serum porteur ou de proteine porteuse et de quantites predeterminees de substrat 
enzymatique chromogene indicateur, de sels, de tampons et d'ampouies contenant des volumes 

65 prealablement mesures de substrats liquides, le tout dans un emballage approprie. 
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22. Une trousse comme revendiquee dans la revendication 19 comprenant un support solide contenant 
une disposition d'un ou plusieurs anticorps specifiques et de reactifs pour un systeme de signalisation par 
lequel la reaction antigene-anticorps produft un signal mesurable. 

23. Une trousse comme revendiquee dans la revendication 22 dans laquelle le systeme de signalisation 
5 comprend un substrat, un cofacteur ou un groupe prosthetique pour une enzyme indicatrice ou une'serie 

d'enzymes couplees. 

24 Une trousse comme revendiquee dans la revendication 23 dans laquelle le systeme de signalisation 
comprend un produit d'addition forme par covalence efttre un antsgene et la molecule de signalisation. 

25. Une trousse comme revendiquee dans la revendication 23 dans laquelle I'enzyme ou le systeme 
io d'enzymes couplees est applique conjointement a I'anticorps specifique au support solide. 

26. Une trousse comme revendiquee dans la revendication 23 dans laquelle I'enzyme ou le systeme 
d'enzymes couplees est applique au support solide separement de I'anticorps specifique ou n'est pas 
applique. 

27. Un dispositif ou une trousse comme revendique dans la revendication 1 ou 19 ou la disposition sur 
75 le support solide contient des immunoglobulines d'origine humaine ou animale ou leurs fragments, pour la 

detection et le dosage du facteur rhumatoTde. 

28. Un dispositif ou une trousse comme revendique dans la revendication 1 ou 19 ou la disposition sur 
le support solide contient une proteine du complement pour la detection et le dosage des complexes 
antigene-anticorps circuiants connus sous le nom de complexes immuns circulants. 

20 29. L'emploi des dispositifs ou trousses comme revendique dans I'une quelconque des revendications 
1 a 28 pour la detection et le dosage d'antigenes specifiques ou d'anticorps specifiques ou les deux, selon 
des methodes de determination immunologique en phase solide pour ie diagnostic, la surveillance et le 
pronostic de maladies des etres humains et des animaux. 

30. L'emploi des dispositifs ou trousses comme revendique dans la revendication 29 pour Ie depistage, 
25 la detection et le dosage d'anticorps monocionaux et d'autres anticorps ou antigenes en recherche et 

developpement. 

31. L'emploi des dispositifs ou trousses comme revendique dans la revendication 29 oCi des antigenes 
inconnus sont appliques au support solide et sont detectes et doses selon des methodes immunologiques 
utilisant des anticorps connus. 

30 32. Un precede pour la fabrication d'un dispositif comme revendique dans I'une quelconque des 
revendications 1 a 18, 27 et 28 ou des portions de solutions ou de suspensions d'un ou plusieurs antigenes 
ou immunoglobulines ou des deux sont appliquees par contact direct partransfert mecanique a un support 
poreux solide pour former une disposition choisie au prealable et,~si on le desire, fe dispositif ainsi obtenu 
est traite avec des proteines qui sont non specifiques en ce.qui concerne leur capacite de reagir avec les 
35 antigenes ou les immunoglobulines mentionnes pour saturer les sites d'adsorption residuels a I'interieur 
ou a I'exterieur des zones d'antigene ou d'immunoglobullne. 

33. Un procede pour 1'analyse immunologique dans lequel un des dispositifs, comme revendique dans 
. les revendications 1 a 18, 27 et 28, ayant ete traite de facon appropriee avec une solution de blocage 
contenant des proteines non specifiques pour saturer tous les sites de fixation residuels est incube avec un 
40 echantillon contenant les immunoglobulines ou les antigenes a detecter, eventuellement en presence 
d'une solution de blocage, et, si on le desire, lave et incube avec une solution d'un anticorps indicateur ou 
d'un systeme de signalisation quelconque reconnaissant le complexe immunologique forme par 
I'incubation primaire avec I'echantillon, eventuellement en presence d'une solution de blocage et le 
systeme indicateur est developpe et/ou dose. 

45 



50 



55 



60 



65 



31 



0 063 810 



O 



V) 



-J 

I 

1 
5 



I 

CO 



Si 



TTT 



1 

i 



i3 



! 
I 



1 
I 



1° 

1 



I 



1 



i 



1 

-a 

I 



§ 
1 

1 



-J 

I 

1 

■is 



TXT 



c: 

0) 



i 



3 

I 
5 



1 

is 

g 



1 



• I 

l g, 
= 1 

O 9i 

O 8 

is 

<u o 

£ I 

It c 



8 

1 

s 



1 
5 

<0 



§ 

1 

5 



^ O 

a cl 

Is 



1 



